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1.1 » Bleotro~Interference Test Requirements 
; er Power Supp det, DC, LF, Figure A 1284 


1.2 Boeing Degument D2-12233, Punetional Test Procedure for Launcher 
Power Supply Set, Eleetro-Interference Test Set (A 1264) 


1.3 ; er Blectro-Interference Test. Plan for 
ona 33, Siment 
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The purpose of this test was to determine the generated electro- 
interference levels and susceptibility characteristics of the 
Test Iten, Figure A 1264, Serial No. 0004. ‘The following tests 
were performed: 


Conducted Interference 

Radiated Interference 

RF Cenducted Susceptibility 

Magnetic Induced, Equipment Susceptibility 
Magnetic Induced, Cable Susceptibility 


Dascription ef Test Item 


The Test Item, Power Supply Croup, DO, LF, Os-3386/GSW-4, Serial 
No. 0004, Boeing Part No. 25-22552-36, Figure A 1264, consists 
of one rack containing four 28 VDC power supplies, an AC Panel, 
and a DO Panel. The supplies are rated at 124A, 244 and two at. 
36A. The 244 supply was not included in the Test Item subsitted 
for electro-interference tests. 


Facilities required by the Test Item for operation are 120/208 
volt, 400 cyole, 3 phase power, and 66 lbs/min. at 55 + 2 degrees 
¥, cooling air. 


The Power Supply Growp is loeated in each WS-133A Launcher as part 
of the Electric Power Subsystem and performs the follewing functions: 


a. Converts 400 cycle power to regulated DC. 


b. Distributes both 400 cycle AC power, and regulated DC, te 
launcher equipaent. 


o. Provides AC and DO clroult protection for the power distributed, 
a. Provides switching functions for DC power distribution. 
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The following electro-interference tests were performed in accordance 


with the requirements of References 1.1 and 1.3. 


Conducted breadband interference: transient and steady-state 
Badiated broadband interference: transient and steady-state 
Conducted CW interference 

Susceptibility: RF Conducted 

Susceptibility: Equipment and Cable, Magnetic-Induced 


Conducted breadband measurements exceeded the limits of Reference 
1.4 in 61% of the readings. 


Conducted CW measurements exceeded the limits of Reference 1.4 
in 84% ef the readings. 


Broadband radiated measurements exceeded the limits of Reference 
1.4 in 24% ef the readings. 


Susceptibility test results were as follows: 
RF Conducted Susceptibility: Not susceptible 


Magnetic Induced, Equipment Susceptibility: Net susceptible 
Magnetic Induced, Cable Susceptibility: Not susceptible 
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SHRL_COSDITIONS 


fest conditions complied with the requirements of Reference 1.1 
and Reference 1.3, paxegraph 5.0 


The clectro-interference tests were conducted in Shield Room 24 
of the 9.10] Building. All ambient levels were within the linits 
of Reference 1.4, 


The Test Item was positioned and connected te the lead Simulator 
2528997, as specified in Reference 1.1, paragraph 1.6, 


The Test Item and the Load Simulator were grounded according to 
Reference 1,1, paragraph 2.6. 


Power and forced air cooling were supplied to the Test Item as 
specified in Reference 1.1, paragraph 1.4.2. Power to the Test 
Load was supylied as specified by Reference 1.2, paragraphs 3.0 
and 4.0. 


Prior to testing, the Test Load was functionally checked out ag- 
cording to Reference 1.2. 


Power and cooling air were periedically checked during the test 
for compliance with the specifications of References 1.1 and 1.2. 
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PAGE 


Added 4-863 


fest procedures followed the requirements of References 1.1 and 
1.3, The required tests performed were those called out in Refere 
ence 1.1, paragraph 2.4. 


Comiucted interference tests were made in accordance with Reference 
1.3, paragraph 6.0 and Reference 1.1, paragraph 3.2, 


Radiated interference tests were made in accordance with Reference 
1.3, paragraph 7.0 and Reference 1.1, paragraph 3.3, 


Magnetio Induced, Cable Susceptibility tests were made in accorde 
ance with Reference 1.3, paragraph 9.9 and Reference 1.1, para- 
graph 3.4. 


Magnetic Induced, Bquipment Susceptibility tests were made in. 
accordance with Reference 1,3, paragraph 9.8 and Reference 1.1, 


paragraph 3.4. 


RF Conducted Susceptibility tests were made in accordance with 
Reference 1.3, paregraph 9.2 and Reference 1.1, paragraph 3.4. 


Criteria for determining susceptibility were defined in Reference 
1.1, paragraph 3.4. 


502 Qreration 


It was established before starting the test, and during the test, 
that the Test Item and Test Loed were opereting in a satisfactory 
functional manner. 


Radiated and Conducted broadband tests were performed in each of 
three modes. Modes 1 and 2 were steady state and Mode 3 was tran- 
sient. All modes were operated as described in Reference 1.1, 
paragraph 3,1 and Table 1. Mode 3 consists of alternately depres- 
sing the "G&C Coupler Power On" and "G&C Coupler Power Off" switches. 
It was. recorded in the remarks colwm of the data sheet which 
operation generated the highest reading. Other abbreviations feund 
in the colum are defined in Appendix VI. 


In steady state Modes 1 and 2, se scan for the presence of CW signals 
was made in each frequency range, 


All Susceptibility tests were performed in Mode 2. 
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About 61% of all broadband conducted levels exeeeded the limits ef 


Reference 1.4. 


the following test points in Modes 1 and 2. 


Conducted steady-state exceeded these limits at 


Test Over the limit Freq. at 

Paint Max. level (MC) Max. DB 
301 30 ops - 015 13 
509-1 2026 =: 3 8 38 
I09*2 30 ops - .015 13 
IO9~2 2027 - 3 6 37 
J09~3 30 Cpa - 0015 13 
I09-3 2022 « 3 6 37 
IO9~4 30 aps - .015 1 
JO9~4 1 2 -1.5 1.0 20 
309-1 2 30 ops - .015 19 
JO9~1 O31 ~ 2.5 067 41 
I09-2 50 ops ~ .015 21 
ING~2 2016, .027 = 2.5 6 49 
I09=3 30 cps - .015 25 
50905 2016, .032 + 2.5 05 36 
JO9~4 30 ops - 0015 10 
JO9~4 ® o2 baad 2.5 1.2 22 
[TP-l 6-2 14 
TP-2. 2 8 - 2.5 1.2 8 


Conducted transient readings exceeded the limits at the following 


test points in Mode 3. 


fest =: Ovex the Limit 
Point Mode 

ION9~o1 3 30 cps. - .015 

I09-1 2015, 2020, .03 = 25 
J09~2 30 ops - 015 

I09-2 ede 2030 = 25 


BORIWG 
Ss 


Freq. at 
Max. DB 

24 

265 65 
25 

2.5 - 92 
25 

2.0 62 
14 

2.0 59 
2.0 38 
6 

2.0 56 
0 41 
20 §2 
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GL Laterference 


OW signals were measured in Modes 1 and 2. Most of these signals 

| were in the frequency range of 14 KC to 150 KC and ecourred about 
every 2.2 KC. To limit the number of measurements, readings were 
restricted to three per frequency octave. About 84% of all CW 
levels exceeded the limite ef Reference 1.4. The fellowing list 
gives all above limit frequencies in Modes 1 and 2. 


Test Over the Limit Freq. at 
Point Mode © Erequensy Range (MC) Max, Level (MC) Maxs DB 
I09~1 1 015, 021, 027, 2032, 0.1 18 
041, 051, 06, 206, 
ol, 12, 214 
IO9~2 O15, 022, 027, 2032, 01 17 
041, 081, 062, 06, 
el, 012, lh : 
I09-3 .016, 021, 2026, O31, 20 
2041, 051, 06, 08, i 
ely ol2, 014 i 
JOJod 1 e017, 022, 027, 031, 2.55 16 : 
2.55 
JO9~) 2 0016, .021, .026, .031, 1 22 


O41, O51, 06, .08, 
ely e121, e141, 67, 
083, 1, 1.6, 2, 265 
I09<2 016, 021, 027, 2032, 1 22 
O41, O51, 006, 084, 
»l0l1, ol2, 14, 1, 1.2, 
2, 2.5 
309-3 0016, .021, .027, .052, 1 23 
0042, 205, 06, 081, 
el, e121, 144, l, 1.2, 


ee Ree | 


21 7 
| IN9~-4 O17, 021, 2031 , o5y | 
1.2, 1.9 0.017 14 | 
| qP-2 2 +56 0.56 13 


6.2 -Badinted Interference | 
6.2.1  Bepedband Radiated | 


About 24% of all broadband radiated levele exceeded the linits 
of Reference 1.4. Transient interference exceeded the limits in 


the following Frequency range for Mode 3. 
Exaquency Range (MC) req, ot Max, Level (MC) Maxe DB 


03, 05, o2 ad 200 40 39 
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a 6.261 band Radiated (continued) 
Sa oe 
All broadband, radiated, steady-state interference was below the 
limits of Reference 1.4. 
. 6.2.2 QW Radiated 
No radiated CW signals were detected. 
6.3 Susceptibility Tests 
6.31 BY Conducted 
Susceptibility Voltage 
Insertion Point  =s—s(“(iws‘sTest Point Monitored Result 
I9~1 JO1l-17 & JO1-20 Not susceptible 
J01-18 & J01-19 Hot susceptible 
J03~3. & JO5<§ Not susceptible 
I9~2 J01l-17 & J01-20 Not susceptible 
JO1-18 & JO1-19 Net susceptible 
; J03503 & J03-5 Not susceptible 
I9~3 301-17 & J01-20 Not susceptible 
{ 301-18 & JO1-19 Not susceptible 
; J03-5 & J03-§ Not susceptible 
I9e4 JO1-17 & JO1-20 Not ausceptible 
JO1018 & JO1-19 Not susceptible 
J03~3 & 3035-5 Not susceptible 
6302 t ent 
Test Point Monitored Result 
JO1217 & J01-20 Not susceptible 
{ 301-18 & J01-19 Not susceptible 
JO5—~3 & JO3-5 Not susceptible 
6.3563 tic ced bi. 


Gables Tested 


Test. Points Monitored Result 
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1264fC 1 JO1-17 & J01-20 Not susceptible 
JO1218 & J01019 Kot susceptible 
J03-3 & J03-5 Not susceptible 
128470 3 J01-17 & J01~20 Not susceptible 
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JOle18 & JO1-19 
J035=3 & J0F0F§ 


Not susceptible 
Not susceptible 
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6.4 It sheuld be noted that the limits of Reference 1.4 are referred 
to throughout this report solely as a basis for disoussien ef test 
results, sincé no limits were specified in the Test Requirements 
Document as required per D2-9601, paragraph 5.1. 
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fhe test results show that broadband and OW conducted, and radiated 


broadband interference exceed the limits of Reference 1.4. 


radiated CW interference was detected. 


The Test Item was not susceptible to the applied tests. 
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determine whether electro-interference characteristics ef the Test 


It is recommended that a review of enclosed test data be made to 
Item are compatible with System operations. 
| 
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APPENDIX I 
Photographs 


MM-40A Conducted 

NF-105 Conducted 

NF-105 Radiated V/A (15 - 150 KC) 
WP~105 Radiated V/A (15 + 25 MC) 
WP-105 Radiated D/A (25 = 400 MC) 
RF Conducted Susceptibility 


Magnetic Induced Susceptibility 
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SUPPLY SET D.C., L.P. (FIG. A 1264) 
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RFI TEST ON POR «= 2A131945 
(FIG. A 1284) 
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APPENDIX II 


Test Equipment and Froilities 


Test. Item 


The article under test was the Power Supply Set, DC, LF, Figure 
A 1284, Serial Number 0004, 


gad 
Load Simulator, 25-28997 
The electro-interference tests were conducted in a shielded rooms, 


Eecoshield, 20' x 16% x 8', room mmber 24, located in the 9,101 


Zest Instruments 
Date of Last Calibration 
Model No, Manufacturer Serial Noe Calibration Jue 


Pield Intensity Meters 


HF-105 Empire Devices 1885 1-14-63 he 22-63 
T-X/NF-105 Empire Devices 1571 2-563 5-14-63 
RM-40A Stoddart 310-4 2415-63 3015063 


Signal Generators 


1G-115 Bapire Devices 449 1-15.63 4-9 263 
606A HewlettePackard 038-01883 215-63 5-10-63 
608C Hewlett-Packard 1552 1217-63 4211.63 
612A Hewlett-Packard 1332 1-28-63 4n22063 
205aG Hewlett-Packard BAC 103375 2-14-63 5-16+63 
ent be 
91550-1 Stoddart 277-90 ~- ee 
91550-1 Stoddart 245-25 we Se 
Miscellaneous Eyuiment 
Model Manufacturer Date of Last Calibreti 
Noe . and Type Seria) No, Calibration Due 
50-W-2 MoIntosh Amplifier 3615 1202762 6417063 
5454 Tektronix Oscilloscope 024657 2427 63 4-10263 
CoA Tektronix Plug In Unit 012400 20163 301063 
803 J. Fluke v2/vM 2557 2626063 3-26063 


481 Nou pinear Sys. Digital 11.2729 2-15-63 5-14-63 
744 AC Ammeter 30 Amp Shunt BACX105085 10-1962 421263. 
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Sample Calculations 


Broadband radiated measurements with NF-105 (Rod Antenna) (15 KC to 25 NO) 


Prequency of Measurement - 105 KC 


Antenna Factor 29 DB 

Cable Loss OD 

Impulse Generator Level (substitution method) 32 p/av/ae 
Total antenna induced DB above one microvelt/NC BW 61 DB/uv/ic 


Broadband radiated measurements with NP-105 (Dipole Antenna) (25 to 400 MC) 


Frequency of Measuremeiit - 100 MC 


| Antenna Fector . 8 DB 
Cable Loss O DB 
Impulse Generator Level (substitution method) Sp UB/at/Mc 
Total antenna induced DB above one microvolt/MC BW DB/uv/wo 
Broadband current probe conducted measurements with NM-40A : 
Frequency of Measurement (wide band position 30 cps + 20 KO) 
Meter Reading 113 DB/ws/20 KC | 
Cable Loss Q 
Corrected total DB above one microampere ver 20 KC 113 DB 
bandwidth 
Broadband current probe conducted measurement with NF~105 (15 KC to 25 MC) 
Frequency of Measurement - 15 KC 
Cable Loss O DB 
Current Probe Factor +15 DB/ohm 
Impulse Generator Level (substitution method) ‘uv /uC 
Total DB above one microampere/MC BW 161 DB/ua/Mo 
CW current probe conducted measurement with N¥-105 (15 KC to 25 MC) 
Frequency of Measurement - 60 KC 
Cable Loss . O DB 
| Current Probe Factor +3 DB/ohm 
| Meter Reading (DB scale) ‘uV 
Total DB above one microampere 5 DB/wA 
Added 4-863 
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Plotted Test Data 


Radiated Interference 


15 KC - 400 MC 
15 KC ~ 400 MC 


Cenducted Interference 


30 cps = 15 KC 


30 cps ~ 15 KC 


WNP 


30 ops - 15 KC 
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SEC 


Test Point 


Teat Point 


JO9-1 
J09~2 
JO9=3 
J09—4 
JO9o1 
J09e2 
J09=3 
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APPENDIX IV (continued) 


Broadband (continued) 


Trequency Mode 
15 KC - 25 Mc 8 3 


15 KO - 25 MC 3 


g 
Exeauanoy ode 
15 KO = 25 MC 
1 
2 


15 KC + 25 MC 2 
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APPENDIX VI 


Abbreviations, Symbols and Definitions 


B-Y BlectroeInterference 


v/a Vertical Antenna 

D/A Dipole antenna 

TH Threshold (Meter noise backgrewsl plus transducer 
factor) 

ANB Anbdient 

88 Steady-State 

cw Contimious Wave 

TP Test Point 

Sy Serial Munber 

DB Decibel 

DB/wV Decibels above one nicrovolt : 


DB/av uc Decibels above one microvolt per megacyole bandwidth 

DB/ws /uC Decibels above one micreampere per megacyole bandwidth 

DB8/wA/20 KO Decibels above one micreampere per 20 kilecycles 
bandwidth 
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